Diversification processes underpin the patterns of species diversity that fascinate biologists.
shifts in diversification processes 4 .
86
To address this mechanistic basis, we examined whether niche dimensionality can drive 87 variation in diversification processes 4, 27 . To explore this possibility we examined evidence for 88 conservatism in the evolution of the traits that define the physiological niche of species in our 89 dataset (see Methods). We found substantial variation in the level of conservatism within and 90 between traits (Supplementary Materials Table S1 ), suggesting that some niche dimensions Thus, by considering the multi-dimensional nature of niche evolution, we have shown how 108 bounded and un-bounded diversification processes may simultaneously control diversification 109 rates. Niche dimensionality has long been thought to promote diversity by partitioning 110 resources and facilitating coexistence 28 , and there is considerable empirical support for 111 this hypothesis 27 . Most previous assessments of how niche characteristics impact macro-112 diversification have used low dimensional proxies of the niche such as body size 12 or climatic range 11 . In contrast, our assessment of multiple, physiological niche traits, reveals that both diversity-limiting competition, and diversity-promoting evolution may operate concurrently. the species occurs and to distances >0.25 km from the presence points.
167
The model predicts the potential biomass of an individual plant as a function of the 168 environmental forcing variables at a site. Following the work of 15 , we assume that p i , the 169 probability of a species occurring at site i, is described by the complementary log-log of the Table S2 ).
178
We restrict projection of potential species ranges to the subset of environmental zones (see 
Phylogenetic methods
We used the fossil calibrated conifer phylogeny of Leslie et al. 21 , which is based on two 196 chloroplast genes and two nuclear genes. We pruned this 487 species tree to match the 455 197 species for which we had good distributional data. Although a clade is any monophyletic 198 group in a phylogeny, the ability to detect effects in clade-wise analysis will be in part reliant 199 on having enough variation in clade size 42 . Therefore we developed two clade classifications.
200
The first inclusive division is based on tree topology at deeper well supported nodes, and 
221
The calculation of niche evolution rate involves using a multi-variate model. The TTR 222 species distribution model estimates 24 parameters associated with plant growth (see above). 
238
The bounded hypothesis proposes that competition plays a key role in limiting diversi- 
Regression modelling

263
We developed an a-priori conceptual model (Fig. 2) it is also allowed to indirectly influence SR via NER, and CNS.
We used Bayesian path analysis to calculate the effects in the path diagram (Fig. 2) , and thinning the chains to every fifth sample. Normal uniformed priors we used for the path 289 effects and convergence was assessed using a range of diagnostics in coda 54 .
290
Niche trait analysis
291
We investigated the role of niche dimensionality in promoting both bounded and unbounded 292 process, by using a trait like analysis to quantify the evolution of individual niche dimensions 293 at the level of the full phylogeny and within clades. This analysis focused on the 11 niche 294 dimensions identified above. Phylogenetic signal across the full phylogeny was estimated 295 using Pagel's λ 55 with significance assessed using likelihood ratio tests in PHYTOOLS 56 .
296
The PHYTOOLS function "contMap" was used to produce ancestral state reconstructions 297 for each of the 11 most important niche traits. A second round of niche evolution modelling 298 focused on estimating the evolution rate of the 11 primary niche dimensions independently 299 for each clade in the 10 clade analysis. This was done as above except single variate BM 300 models were fitted in OUCH rather than multi variate models. the subsequent trait evolution 301 rate's for each clade were rescaled between zero and one to allow comparisons across clades.
302
In order to produce a corresponding estimate of trait disparity (the magnitude of variation in 303 actual trait values) average pairwise distance between species in each clade was calculated 304 from raw trait data, and rescaled between 0 and 1. These two metrics were plotted in xy 305 space to allow visualisation of clade level variation in evolutionary flexibility (Fig. 3c) . We 306 also made clade level ancestral reconstructions of the 11 main niche dimensions for the 10 307 large clades to assess variation in the conservation of niche dimensions within clades ( Fig. 4; 308 Supplementary Material Fig. S1-S9 ).
309
Data availability
310
The data and computer code that support the findings of this study are available from the 311 corresponding author upon request. 
